Mucins are the main macromolecular components of the mucus secretions that cover the oral cavity, 30 gastrointestinal and urogenital tracts of animals. The properties of the mucus secretions are 31 therefore directly correlated with the physicochemical properties of mucin glycoproteins. In this 32 study, mucins were obtained from pig gastric mucous after digestion with pepsin at 37 ⁰C for 4 33 hours, these mucins were characterised in terms of compositional and hydrodynamic properties. 34
micropipette. The pressure tubes were then placed in a heating block for 2 hours at 120 °C. After 2 151 hours the samples were evaporated to dryness under a stream of nitrogen gas at 65 °C for 1 hour. 152
The dried samples were reconstituted with 2 mL of deionized water and the sample diluted 10 times 153 prior to HPAEC-PAD analysis. Neutral sugars, amino sugars and sialic acid composition were 154 analysed using a Dionex ICS-5000 HPAEC-PAD system (Thermo Fisher, Loughborough, UK). A 155 0.5 mL/min flow rate was used the first 12 minutes at a concentration of 10 mM NaOH this was 156 then followed by a 0.05 minute step to change from 0-17 % 1 M sodium acetate in 150 mM NaOH 157 and the remainder of the run was continued at 17 % 1 M sodium acetate in 150 mM NaOH to elute 158 any uronic acids present. A pre-run equilibration step of 10 minutes using 200 mM NaOH followed 159 by 20 minutes of 10 mM NaOH was used to regenerate the column prior to each injection. 160 
Rheological study 310
All mucin samples showed typical shear-thinning behaviour with viscosity decreasing with 311 increasing shear rate (Figure 4) . The 7 % w/v sample (below c*) at pH 7.4 showed a distinctly 312 higher viscosity compared with the samples at acidic pH. This can be explained by the mucin 313 molecules becoming more extended at a higher pH causing an increase in entanglement and hence 314 viscosity. Zeta potential measurements showed that the charge increased with increasing pH which 315 would likely be the cause of a more extended conformation due to an increased intra molecular 316 (above c*) due to the increase in polymer concentration, the intermolecular entanglements increase 318 and dominate the viscosity effect of intra molecular repulsion. The relatively low viscosity suggests 319 that the hydrodynamic size of the mucins is likely to be relatively small due to compact structure 320 and/ or branching. 321 322 
Dynamic mechanical measurements 326
Small deformation oscillatory measurements of elastic (G′) and viscous modulus (G″) were 327 undertaken to monitor the viscoelastic behaviour of the mucin using a Bohlin Gemini rheometer 328 fitted with a double gap geometry. Amplitude sweeps were performed to ascertain the linear 329 viscoelastic region of the samples. To reveal the mechanical spectra of the mucin, measurements 330 were taken over a frequency range of 0.1 to 10 rad/s at 2 % strain at 37 °C. Interestingly this contradicts the results on native pig gastric mucin which exhibits a pH dependent 334 sol-gel transition when pH is reduced to ≤ pH 4 [37], although this would also be expected to be 335 concentration dependent [36] . Again this is attributed to the polymer extending as the pH increases 336 allowing a higher degree of polymer entanglement. 
Conclusions 342
In conclusion the physicochemical properties of extensively degraded mucin were studied and 343 revealed that this type of mucin contains: protein, carbohydrate (Fuc, Gal, GalN, GlcN) and sialic 344 acid, which provides the negative charges that becomes progressively stronger with increasing pH. 345
The measurements of viscosity vs. shear rate showed that mucin has a shear thinning behaviour and 346 a relatively low viscosity which is consistent with a high critical overlap concentration (c*), small 347 hydrodynamic size and hence compact structure (high molecular weight coupled with low intrinsic 348 viscosity). This is further supported by the weak pH dependency of the mechanical spectra. 
